Calbindin-D28k mRNA expression in magnocellular hypothalamic neurons of female rats during parturition, lactation and following dehydration.
Recent studies indicate that calcium binding proteins may play a role in determining the electrical firing patterns of the hypothalamic magnocellular oxytocin (OT) and vasopressin (VP) neurons. In this study we have examined the calbindin-D28k mRNA content of magnocellular neurons in the supraoptic (SON) and paraventricular (PVN) nuclei and determined whether changes in expression correlate with the specific patterns of electrical activity displayed by these cells under different physiological circumstances. In situ hybridization with [35S]-labelled oligonucleotides revealed a heterogeneous pattern of calbindin-D28k mRNA expression in the SON and magnocellular PVN. Quantitative analysis demonstrated that the number of silver grains/cell in the dorsal half of the SON was approximately 30% higher (P < 0.05) than that of the ventral half of the nucleus. Within the PVN, calbindin-D28k mRNA-expressing neurons were detected in the medial magnocellular division of the PVN but not in magnocellular cells forming the core of the lateral magnocellular division. Dehydration for 24 h did not alter calbindin-D28k mRNA expression in the SON, PVN or cingulate cortex. In parturient and lactating rats, calbindin-D28k mRNA levels were significantly (P < 0.05) reduced in the medial magnocellular division of the PVN compared with virgin animals. No significant differences in calbindin-D28k mRNA expression were observed in either ventral or dorsal halves of the SON, or in the cingulate cortex of these animals. These results provide evidence for the differential expression of calbindin-D28k mRNA by hypothalamic magnocellular neurons and suggest that OT cells may express more calbindin-D28k mRNA than VP neurons. The reduction in calbindin-D28k mRNA expression by putative OT neurons of the PVN at the time of parturition and lactation supports the hypothesis of Li and colleagues (J. Physiol., 488 (1995) 601-608) that calbindin may play a part in determining the electrical firing patterns of magnocellular neurons. However, the absence of any similar decrease in the SON suggests that changes in calbindin-D28k mRNA expression are not essential for OT neurons to exhibit episodic bursting behavior.